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THE  ANALYSIS  OF  THE  TRAILS  DATA 

The  trails  data  have  been  largely  analyzed  by  averaging 
samples.   No  effort  was  made  to  correct  the  differences  in 
mileage  between  samples,  since  it  would  have  added  little  to 
the  accuracy  of  the  averages.   Most  of  the  samples  were  1/3 
mile  apart. 

As  explained  in  the  methods  section,  Part  I,  of  this  report, 
several  new  variables  have  been  created  in  the  process  of 
analyzing  the  data.   Tread  width  is  the  sum  of  bare  soil  and 
bare  rock.   This  is  not  "tread  width"  as  defined  in  the 
maintenance  standards  for  the  park,  which  is  the  same  as  total 
width  reported  here.   Computer  erosion  and  the  width  ratings 
are  explained  in  the  methods  section. 

A  few  adjustments  were  made  for  individual  differences  in 
sampling.   The  most  important  of  these  was  the  conversion  of 
the  presence/absence  figures  for  water  erosion  for  LeConte, 
Cosby,  and  the  eastern  half  of  the  Appalachian  Trail  to  a 
percentage  figure  (the  average  occurrence  x  100).   These 
converted  variables  are  marked  with  an  asterisk. 


Notice  that,  in  most  cases,  totals  are  shown  for  all  trails, 
which  include  jeep  roads  and  manways  (unmaintained  trails), 
and  for  "maintained  trails  only,"  which  do  not  include  jeep 
roads  and  manways.   A  jeep  trail  was  often  difficult  to 
identify,  since  many  horse  trails  have  been  maintained  to  jeep 
width.   This  issue  was  further  confused  by  the  closure  of  many 
trails  to  jeeps  during  survey.   Most  of  the  trails  classed  as 
jeep  roads  in  this  s  'rvey  are  no  longer  used  by  vehicles. 

The  "maintained  trails  only"  data  are  probably  the  best  for 
assessing  problems  which  are  largely  due  to  visitor  impact 
rather  than  to  physical  factors.   The  intensely  maintained  and 
surfaced  jeep  roads  show  less  wear  from  visitor  use.   Average 
tread  width  and  depth  of  an  unsurfaced  trail  tell  a  fair 
amount  about  its  condition  and  the  type  of  maintenance 
required. 

In  comparing  erosion,  overall,  and  computer  erosion  ratings, 
note  that  sections  6  and  7  tended  to  be  overrated  in  the 
field,  and  the  computer  ratings  are  almost  certainly  the  best. 
The  computer  tended  to  lower  the  ratings  for  section  8,  but 
this  is  largely  due  to  the  amount  of  bank  erosion  and  slumping 
rather  than  to  high  use  or  surface  erosion. 


DIFFERENCES  BETWEEN  STATES 

Since  the  trails  are  maintained  on  a  district  basis,  the  first 
patterns  to  examine  are  those  that  compare  the  two  states  and 
the  overall  averages  for  the  park.   Table  1  shows  the  average 
widths  and  depths.   The  Appalachian  Trail  is  narrower  than  the 
average  total  width  for  the  park  but  has  the  greatest 
proportion  of  tread,   when  one  considers  only  maintained 
trails  (those  excluding  jeep  roads  and  manways),  the  greatest 
average  tread  width  is  found  on  the  Appalachian  Trail.   The 
Appalachian  Trail  is  also  3.4  centimeters  deeper  than  the 
total  park  average. 

The  total  trail  width  is  greater  on  the  North  Carolina  side  of 
the  park,  but  the  average  tread  width  and  the  average  depth 
are  greater  in  Tennessee. 

Table  2  shows  the  various  erosion  classes  by  state.   Computer 
erosion  ratings  are  perhaps  the  fairest  to  use  since  they 
compensate  for  investigator  differences.   Tennessee  has 
slightly  more  poor  samples  than  North  Carolina.   The 
Appalachian  Trail  is  substantially  poorer,  with  only  7  percent 
of  the  samples  rated  Class  1  and  29  percent  rated  4  or  5. 


Table  1  . 

Average  Trail  Wic 
Carolina  and  the 

Iths  and  Depths  for 
Whole  Park 

Tennessee 

,  North 

All  Roads 
and  Trails 

N 
198 

Width 
cm 

Tread 
Width 
cm 

% 
Tread 

80% 

Litter 

Width 

cm 

Depth 
cm 

AT 

126.2 

101.3 

17.6 

7.4 

Tn. 

1322 

169.7 

115.9 

68% 

42.6 

4.8 

N.C. 

1330 

183.9 

92.9 

51% 

34.7 

3.2 

All 

2850 

173. J 

104.2 

60% 

37.2 

4.3 

Maintained 
Trails  Only 

AT 

169 

121.0 

98.2 

81% 

14.6 

7.9 

Tn. 

847 

137.0 

94.8 

69% 

35.3 

5.1 

N.C. 

840 

136.0 

75.6 

56% 

26.0 

3.2 

All 

1856 

135.1 

86.4 

64% 

29.2 

4.5 

Table  2  .     Distribution  of  Erosion  Classes  by  State  and  for  the 
whole  Park. 


Erosion 

Class 

Sections 

1 
7 

2 
51 

3 
57 

4 
44 

5 

AT 

17 

4% 

29% 

32% 

25% 

10% 

Tn. 

249 

474 

463 

119 

17 

19% 

36% 

35% 

9% 

1% 

N.C. 

326 

427 

352 

178 

47 

25% 

32% 

26% 

13% 

4% 

All 

Park 

582 

952 

872 

341 

81 

21% 

34% 

31% 

12% 

3% 

Overall 
Sections 

AT 


Tn. 


N.C. 


All  Park 


1 

35 

81 

42 

17 

1% 

20% 

46% 

24% 

10% 

227 

496 

434 

152 

30 

17% 

38% 

33% 

11% 

2% 

351 

463 

310 

152 

54 

26% 

35% 

23% 

11% 

4% 

579 

994 

825 

346 

101 

20% 

35% 

29% 

12% 

4% 

Table  2  .      Distribution  of  Erosion  Classes  by  State  and  for  the 
whole  Park  -  Cont. 


Class 


Computer 

Erosion 

Sections 

1 

2 

3 

4 

5 

AT 

13 

55 

57 

19 

32 

7% 

31% 

32% 

11% 

18% 

Tn. 

179 

436 

403 

115 

189 

14% 

33% 

30% 

9% 

14% 

N.C. 

240 

515 

356 

91 

128 

18% 

39% 

27% 

7% 

10% 

All  Park 

432 

1006 

816 

225 

347 

15% 

36% 

29% 

8% 

12% 

Overall  ratings  listed  the  walking  surface  as  fair  to  poor 
for  80  percent  of  the  Appalachian  Trail. 

Table  3  shows  individual  types  of  erosion  by  State.   Tennessee 
again  tends  to  be  slightly  poorer  than  North  Carolina,  with 
more  water  erosion,  rut,  rock,  horse  plow,  and  roots  for  all 
trails.   Looking  at  maintained  trails  only,  the  differences 
are  somewhat  less,  but  bare  rock  and  exposed  roots  are  still 
more  prevalent  on  the  Tennessee  side.   The  Appalachian  Trail 
is,  of  course,  generally  poorer  than  either,  only  falling 
below  the  all-park  averages  for  bank  erosion  and  vehicle  rut. 

On  an  all-park  basis,  water  erosion  is,  by  far,  the  most 
important  problem.   An  estimated  15  percent  of  the  trail 
surface  in  the  park  is  noticeably  eroded  by  water.   About 
5  percent  of  the  trail  surface  was  muddy,  9  percent  was 

rutted  (to  10  centimeters  or  more)  and  4  percent  was  horse  plowed; 
15  percent  of  the  surface  was  bare  rock  and  9  percent  had 
exposed  roots.   Vehicle  rut  was  a  relatively  minor  problem, 
with  less  than  1  percent  of  the  trail  surface  affected. 
Since  water  erosion  is  integrally  related  to  the  amount  of 
bare  rock  and  rut,  control  of  water  in  trails  should 
probably  take  precedence  over  other  possible  changes  in 
maintenance,  such  as  drainage  of  mudholes. 
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From  the  tread  width  and  depth  data,  there  appears  to  be  more 
wear  on  the  Appalachian  Trail  and  on  the  Tennessee  side  of  the 
park  the  trails  are  closer  to  their  carrying  capacities  than  the 
trails  in  North  Carolina.   The  trails  on  the  North  Carolina  side 
tend  to  have  a  greater  total  width  versus  a  narrower  tread  width, 
which  implies  that  some  of  them  may  be  maintained  to  a  slightly 
greater  width  than  necessary. 

With  the  average  tread  width  of  the  trails  (excluding  jeep  roads) 
approaching  90  centimeters,  it  may  be  difficult  to  keep  total 
trail  width  to  the  120  centimeters  (4-foot)  standard.   Trails 
that  have  120  or  130  centimeters  of  tread  may  need  to  be 
maintained  to  150  or  180  centimeters.   This  is  close  to  jeep 
width  but  may  be  preferable  in  the  case  of  heavily  used  horse  and 
foot  trails. 

Table  4  shows  the  distribution  of  trail  width  by  present  trail 
maintenance  standards.   Only  11  percent  of  width  measurements 
taken  fell  into  the  "foot  trail  only"  class.   Less  than  half  (40 
percent)  of  the  samples  fit  the  present  standards  for  foot  and 
horse  trails.   A  high  34  percent  were  not  classed  as  jeep  roads 
but  were  wider  than  130  centimeters,  usually  due  to  water 
erosion,  heavy  use,  or  past  maintenance  practices. 


Table  4  . 

Frequency 

of  Maintenance 

Width  Classes 

by  Section. 

Sec 

tion 

Foot  Trail 
60  cm 

26 
(15%) 

Foot  -  Horse 
130  cm 

69 
(39%) 

Jeep  Trails 

Other 

1 

24 
(13%) 

57 
(32%) 

2 

5 
(4%) 

36 
(29%) 

57 
(46%) 

25 
(20%) 

3 

17 
(8%) 

38 

(29%) 

62 
(39%) 

74 
(39%) 

4 

9 
(8%) 

37 
(33%) 

38 
(34%) 

28 
(25%) 

5 

26 
(14%) 

44 
(24%) 

29 
(15%) 

84 
(45%) 

6 

(No     15 
Manways) (4%) 

83 
(24%) 

74 
(21%) 

165 
(49%) 

7 

(No     24 
Manways) (17%) 

39 
(28%) 

32 
(23%) 

44 
(32%) 

8 

14 
(10%) 

70 
(52%) 

26 
(19%) 

23 
(17%) 

9 

2 
(3%) 

12 
(17%) 

21 
(31%) 

32 
(48%) 

10 

37 
(17%) 

53 
(24%) 

59 
(27%) 

68 

(31%) 

11 

10 
(6%) 

62 
(35%) 

61 
(34%) 

44 
(25%) 

12 

73 
(26%) 

80 
(28%) 

78 
(28%) 

50 
(18%) 

13 

11 
(8%) 

54 
(38%) 

45 
(32%) 

31 
(22%) 

14 

13 
(13%) 

28 
(27%) 

24 
(23%) 

36 
(36%) 

15 

4 
(2%) 

63 
(28%) 

70 
(31%) 

92 
(40%) 

16 

1 
(1%) 

28 
(23%) 

23 
(20%) 

65 
(55%) 

Total 

287 
(11%) 

796 
(29%) 

723 
(27%) 

918 
(34%) 

10 


DIFFERENCES  BY  SECTION 

Trail  condition  varies  tremendously  from  area  to  area  in  the 
park.   Tables  5  through  14  compare  major  trail  variables  by 
section  (Figure  1) . 

In  terms  of  tread  width  (Tables  5  and  6),  Cades  Cove  (3), 
LeConte  (6),  Big  Creek  (16),  Elkmont  (5),  the  Appalachian 
Trail  (1),  and  Smokemont  (13)  are,  by  far,  the  worst  sections. 
In  terms  of  depth,  LeConte  (6)  and  the  Appalachian  Trail  (1) 
are  particularly  rutted,  followed  by  Cataloochee  (15),  Forney 
Creek  (11),  Cades  Cove  (3),  and  Cosby  (7).   The  sections  which 
have  the  best  tread-to-total  width  ratios  are  Twenty  Mile  (9), 
Deep  Creek  (12),  the  Boundary  Trail  (8),  and  Forney  Creek  (10). 
Abrams  Creek  (2)  has  a  relatively  low  ratio,  as  do  Forney 
Creek  (11)  and  Cataloochee  (15),  but  the  latter  two  are  well 
rutted,  partially  due  to  horse  use. 

Tables  7,  8,  and  9  show  the  importance  of  mud,  water,  and  other 
types  of  erosion.   A  poor  section  may  have  more  than  10  times 
the  problem  of  a  good  section.   Sections  1,  3,  6,  7,  11,  14,  15, 
and  16  all  have  over  10  percent  of  the  trail  surface  showing 
water  erosion.   Sections  1,  3,  6,  14,  and  15  have  greater  than 
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5  percent  mud.   Rut  is  over  10  percent  in  sections  1,  6,  and  7, 
and  bare  rock  is  over  10  percent  in  sections  1,  3,  6,  7,  11,  13, 
14,  and  16.   Bare  roots  are  common  in  sections  1,  6,  7,  and  14, 
all  of  which  contain  substantial  areas  of  spruce-fir  forest. 
Bank  erosion  is  nowhere  a  particularly  severe  problem  but  is 
most  frequent  in  section  8,  otherwise  a  very  good  section. 
Sections  1,  the  Appalachian  Trail,  and  15,  Cataloochee,  have 
the  greatest  areas  of  mudholes,  and  sections  2,  5,  and  1  have 
the  greatest  areas  of  large  washouts  (eroded  areas)  per  trail 
sample. 

The  frequency  of  erosion,  overall,  and  computer  erosion  classes 
by  section  and  the  summary  table  are  shown  in  Tables  10  through 
13.   Average  ratings  of  less  than  3  are  poor  (Table  13).   The 
worst  sections',  on  the  average,  are  the  Appalachian  Trail  (1), 
LeConte  (6),  and  Cades  Cove  (3).   Sections  with  ratings  of  about 
2.6  or  below  are  having  substantial  problems  with  erosion.   This 
includes  7,  14,  15,  and  16.   Sections  in  the  2.3  to  2.6  range 
are  fair,  including  5,  10,  and  13.   The  remainder  are  good  to 
excellent,  on  the  average,  including  2,  4,  8,  9,  and  12.   The 
best  areas,  then,  are  Abraras  Creek,  Tremont,  Twenty  Mile,  and 
Deep  Creek.   All  of  these  could  absorb  more  hiker  traffic. 
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Table  5 

' 

Mean 
and 

Width  and  Depth 
Roads. 

Values 

by  Sec 

tion  -  All 

Trails 

Trail 
Section 

N 
198 

Width 
cm 

Tread 
Width 
cm 

% 
Tread 

80% 

Rock 
cm 

Soil 
cm 

Litter 
cm 

Depth 
cm 

1 

126 

101 

29 

72 

18 

7.4 

2 

123 

220 

129 

59% 

37 

91 

58 

2.4 

3 

191 

203 

164 

81% 

14 

150 

27 

5.0 

4 

112 

192 

118 

61% 

10 

108 

57 

2.3 

5 

183 

177 

122 

69% 

19 

103 

29 

2.9 

6 

425 

155 

113 

73% 

38 

75 

41 

7.7 

7 

155 

146 

110 

75% 

59 

52 

38 

4.9 

8 

133 

122 

40 

33% 

1 

39 

66 

2.3 

9 

67 

215 

87 

40% 

2 

85 

76 

1.5 

10 

217 

1953 

75 

39% 

5 

70 

39 

2.1 

11 

177 

203 

104 

51% 

9 

95 

30 

4.2 

12 

281 

161 

84 

52% 

12 

72 

45 

1.2 

13 

141 

180 

149 

83% 

8 

140 

19 

3.3 

14 

101 

146 

108 

74% 

5 

103 

24 

1.0* 

15 

229 

186 

109 

59% 

6 

103 

29 

7.7 

16 

117 

205 

129 

63% 

10 

117 

25 

2.5 

*Some  depths  in  this  section  were  undermeasured, 
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Table  6  .      Mean  Width  and  Depths  by  Section  -  Maintained  Trails 
Only. 


Tread 


Trail 

Width 

Width 

% 

Rock 

Soil 

Litter 

Depth 

Section 

N 
169 

cm 

cm 

Tread 
81% 

cm 

1 

121 

98 

26 

72 

15 

7.9 

2 

64 

117 

66 

56% 

4 

62 

41 

2.2 

3 

116 

160 

129 

81% 

14 

116 

23 

5.0 

4 

73 

135 

80 

59% 

12 

67 

55 

3.4 

5 

120 

150 

108 

72% 

18 

90 

27 

2.8 

6 

262 

145 

112 

77% 

30 

81 

32 

8.5 

7 

105 

118 

80 

68% 

27 

53 

38 

4.8 

8 

107 

108 

43 

40% 

1 

42 

46 

2.3 

9 

46 

157 

59 

38% 

4 

57 

28 

1.3 

10 

98 

179 

77 

43% 

4 

73 

39 

2.8 

11 

74 

131 

73 

56% 

9 

64 

20 

5.1 

12 

167 

97 

43 

44% 

0 

43 

39 

1.0 

13 

91 

120 

97 

81% 

3 

94 

10 

4.0 

14 

70 

124 

89 

72% 

5 

81 

17 

1.0* 

15 

159 

151 

84 

56% 

1 

83 

28 

5.6 

16 

94 

161 

100 

62% 

11 

89 

17 

2.8 

*Some  depths  in  this  section  were  undermeasured. 
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Table.  7  ,     Average  Percent  Occurrence  of  Major  Types  of  Erosion  for 
A-H  Trails  and  Roads  by  Section 


Trail 

Water 

Section 

Erosion 
19.7* 

Mud 
11.5 

Rut 
11.9 

Rock 
25.9 

Roots 
11.8 

Side 

1 

5.3 

2 

8.0 

.6 

2.7 

2.8 

.7 

2.8 

3 

13.2 

10.6 

9.8 

14.0 

5.0 

9.3 

4 

1.8 

.7 

.7 

3.9 

3.6 

2.0 

5 

8.1 

3.4 

7.9 

8.8 

8.3 

7.8 

6 

34.1* 

9.0 

19.4 

30.3 

15.4 

6.3 

7 

18.1* 

1.9 

13.8 

19.3 

14.2 

6.9 

8 

3.2 

4.1 

6.8 

4.1 

1.1 

10.2 

9 

8.9 

.6 

2.1 

3.6 

.3 

.8 

10 

6.6 

2.6 

4.5 

6.6 

3.9 

6.3 

11 

15.5 

5.0 

9.2 

13.0 

4.7 

7.0 

12 

6.8 

3.2 

2.9 

3.8 

3.4 

4.5 

13 

11.1 

1.4 

8.5 

11.0 

4.7 

6.7 

14 

13.8 

8.2 

5.6 

15.4 

16.9 

7.6 

15 

10.9 

15.0 

9.8 

8.6 

4.2 

2.6 

16 

19.5 

2.9 

2.9 

17.5 

5.7 

6.2 

*From  presence  absence  data 
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Table  3.     Average  Percent  Accruance  Major  Types  of  Erosion  for 
Maintained  Trails  Only  By  Section. 


Trail 

Water 

Section 

Erosion 

Mud 
13.4 

Rut 
13.6 

Rock 

Roots 

Side 

1 

22.0* 

25.4 

12.3 

3.3 

2 

.8 

.6 

.0 

2.0 

1.3 

1.7 

3 

12.5 

1.7 

6.6 

17.6 

6.5 

9.1 

4 

2.3 

1.0 

1.0 

5.4 

5.5 

2.7 

5 

9.1 

3.3 

6.8 

8.4 

7.5 

11.3 

6 

-29.0* 

8.9 

15.7 

32.8 

17.6 

6.5 

7 

-^19.0* 

2.3 

14.1 

21.9 

17.8 

8.4 

8 

3.4 

4.7 

2.4 

1.8 

.8 

9.5 

9 

7.0 

.6 

2.7 

3.3 

.4 

1.2 

10 

10.5 

3.7 

5.9 

6.2 

5.7 

9.4 

11 

19.0 

2.6 

12.5 

14.7 

6.9 

6.5 

12 

4.9 

3.2 

2.4 

3.1 

5.0 

1.6 

13 

11.0 

1.9 

11.3 

11.0 

5.7 

7.8 

14 

9.6 

1.7 

3.7 

14.1 

15.0 

7.9 

15 

10.7 

11.5 

12.1 

7.9 

4.7 

2.6 

16 

23.2 

3.3 

3.0 

19.4 

6.9 

7.2 

*From  presence  absence  data 
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Table  9  .     Average  Area  of  Mudholes  and  Eroded  Areas  by  Section. 


All  Roads  and  Trails 


Maintained  Trails  Only 


Section 

Mud  mz 

Erosion  m 

1 

15.6 

9.6 

2 

3.4 

12.6 

3 

1.8 

5.5 

4 

4.9 

3.9 

5 

9.0 

13.4 

6 

3.2 

6.4 

7 

.3 

.0 

8 

.0 

.0 

9 

3.0 

0.0 

10 

4.6 

0.0 

11 

9.4 

.5 

12 

8.1 

9.5 

13 

5.1 

3.1 

14 

7.7 

.3 

15 

17.7 

.9 

16 

6.5 

.0 

Mud  m2 

Erosion2 

18.1 

11.2 

4.5 

10.0 

2.1 

4.2 

6.5 

5.2 

3.3 

12.4 

4.0 

9.9 

.2 

.0 

.0 

.0 

4.3 

.0 

5.4 

.0 

6.7 

.8 

6.6 

5.4 

7.6 

2.6 

3.5 

.5 

17.5 

.0 

8.1 

.0 
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Table  10. 

Frequency  of 

Erosion  Cla 

sses  by 

Section. 

Section 

1 

CI 
2 

ass  Percent 
3 

4 

5 

1 

4 

29 

32 

25 

10 

2 

34 

31 

29 

5 

0 

3 

14 

25 

39 

20 

2 

4 

30 

42 

21 

5 

1 

5 

17 

43 

27 

8 

4 

6 

8 

32 

49 

9 

1 

7 

8 

49 

35 

8 

0 

8 

50 

38 

11 

0 

0 

9 

48 

28 

16 

7 

0 

10 

44 

33 

16 

5 

2 

11 

14 

42 

27 

11 

7 

12 

37 

31 

17 

12 

2 

13 

19 

38 

30 

11 

1 

14 

5 

37 

39 

16 

4 

15 

13 

16 

35 

29 

7 

16 

6 

40 

41 

11 

2 
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Table  11. 

Frequency  of 

Overall  Class 

by  Section 

■  • 

Class 

Section 

1 

2 

3 

4 

5 

1 

1 

20 

46 

24 

10 

2 

37 

42 

16 

5 

0 

3 

10 

30 

33 

25 

2 

4 

19 

57 

16 

7 

1 

5 

18 

39 

32 

8 

3 

6 

6 

30 

48 

15 

1 

* 

6 

30 

49 

14 

1 

7 

4 

50 

37 

9 

0 

* 

4 

5 

37 

9 

0 

8 

58 

32 

9 

0 

0 

9 

55 

24 

16 

4 

0 

10 

48 

32 

14 

4 

2 

11 

14 

46 

21 

10 

8 

12 

38 

36 

14 

9 

2 

13 

23 

38 

29 

6 

4 

14 

4 

41 

35 

17 

4 

15 

14 

20 

33 

25 

8 

16 

7 

45 

34 

12 

2 

*With  manways 
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Table  12.     Frequency  of  Computer  Erosion  Class  by  Section. 


Class 

Section 

1 

2 

3 

4 

5 

1 

7 

31 

32 

11 

18 

2 

25 

43 

21 

2 

7 

3 

6 

36 

29 

6 

21 

4 

16 

54 

26 

3 

1 

5 

12 

39 

29 

5 

15 

6 

8 

22 

36 

14 

20 

* 

4 

25 

37 

14 

20 

7 

8 

34 

36 

13 

10 

* 

5 

34 

39 

12 

9 

8 

38 

26 

21 

7 

8 

9 

19 

48 

22 

7 

3 

10 

22 

42 

27 

2 

8 

11 

14 

42 

23 

7 

12 

12 

36 

35 

17 

5 

7 

13 

13 

47 

28 

5 

8 

14 

5 

41 

38 

10 

7 

15 

12 

24 

34 

14 

15 

16 

3 

46 

32 

4 

15 

*With  manways 
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Table  13.     Average  Damage  Rating  by  Section. 


Trail 
Section 

Erosion 

Overall 

Computer 

Erosion 

Overall 

Computer 

1 

3.04 

3.15 

2.95 

3.20 

3.28 

3.00 

2 

2.05 

1.89 

2.24 

1.70 

1.66 

1.78 

3 

2.71 

2.77 

3.01 

2.84 

2.84 

3.03 

4 

2.04 

2.14 

2.18 

2.14 

2.23 

2.20 

5 

2.38 

2.39 

2.73 

2.23 

2.27 

2.69 

6 

2.64 

2.73 

3.15 

2.73 

2.81 

3.15 

7 

2.43 

2.51 

2.83 

2.50 

2.60 

2.89 

8 

1.61 

1.50 

2.20 

1.52 

1.42 

1.98 

9 

1.83 

1.70 

2.27 

1.63 

1.45 

2.15 

10 

1.88 

1.81 

2.31 

2.05 

1.92 

2.66 

11 

2.55 

2.53 

2.61 

2.60 

2.60 

2.63 

12 

2.11 

2.00 

2.12 

1.96 

1.85 

1.86 

13 

2.37 

2.28 

2.48 

2.40 

2.32 

2.46 

14 

2.77 

2.76 

2.73 

2.61 

2.61 

2.48 

15 

3.00 

2.93 

2.95 

2.88 

2.80 

2.90 

16 

2.62 

2.56 

2.82 

2.71 

2.66 

2.95 
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HORSE  DAMAGE  AND  VEHICLE  RUT 

Although  horse  damage,  as  a  whole,  is  a  less  significant  cause  of 
erosion  than  uncontrolled  water  damage  in  the  park  it  is  an 
important  source  of  problems  in  several  sections.   In  Cataloochee 
(15),  horse  plow  was  more  prevalent  than  water  erosion  (16.5 
percent  versus  10  percent)  and  is  almost  certainly  responsible 
for  the  high  percentage  of  mud  in  the  area  (15  percent — greatest 
for  any  section  in  the  park).   LeConte  (16)  and  Cades  Cove  (3) 
also  have  fairly  high  percentages  of  horse  plow  (Table  14).   The 
Appalachian  Trail  (1),  Forney  Creek  (11),  and  Smokemont  (13)  have 
about  5  percent  horse  plow. 

The  impact  of  extensive  horse  use  on  some  individual  trails  is 
shown  in  Table  15.   Special  problem  trails,  excluding  those  used 
almost  exclusively  by  concessions,  include  the  Cades  Cove  Loop  to 
Rich  Mountain,  Rainbow  Falls,  Cataloochee  Divide,  and  Double  Gap. 

It  is  important  to  note  that  the  three  sections  with  the  most 
damage  due  to  horses  represent  three  of  the  four  sections  where 
commercial  horse  use  is  greatest — Mount  LeConte,  Cades  Cove,  and 
Cataloochee.   (Smokemont  is  in  slightly  better  condition.) 
Several  of  the  most  serious  individual  problem 
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Table  : 

L4. 

The  Average  Importance  of 
Section. 

Horse 

and  Vehicle  Damage  by 

All  Tra; 

ils  and 

Roads 

Maintained 

Trails  Only 

Trail 
Section 

% 
Mud 

% 

Horse 

Plow 

% 

Vehicle 

Rut 

% 

Foot 

Plow 

% 
Mud 

% 

Horse 

Plow 

% 
i   Vehicle 
Rut 

% 

Foot 

Plow 

1 

11.5 

5.8 

.2 

4.2 

13.4 

6.7 

.0 

4.9 

2 

.6 

.6 

1.4 

.2 

.6 

.5 

.01 

.3 

3 

10.6 

7.7 

.03 

2.3 

1.7 

6.5 

.01 

.5 

4 

.7 

.0 

.1 

.2 

1.0 

.0 

.0 

.3 

5 

3.4 

.0 

.0 

1.2 

3.3 

.0 

.0 

1.0 

6 

9.0 

8.0 

1.9 

2.0 

8.9 

5.5 

1.1 

.5 

7 

1.9 

.4 

3.1 

.1 

.2 

.3 

2.7 

.01 

8 

4.1 

.6 

3.4 

.6 

4.7 

.8 

.3 

.8 

9 

.6 

.0 

2.4 

.01 

.6 

.0 

2.4 

.02 

10 

2.7 

.8 

.8 

.3 

3.7 

1.5 

.0 

.3 

11 

5.1 

4.8 

.3 

.4 

3.1 

.1 

.0 

.7 

12 

3.2 

.7 

1.1 

.7 

3.2 

.5 

.01 

.9 

13 

1.4 

5.2 

.0 

.4 

1.9 

7.8 

.0 

.5 

14 

6.2 

1.9 

2.9 

3.2 

1.7 

.8 

3.7 

•6 

15 

15.0 

16.5 

.5 

4.6 

11.5 

17.0 

.1 

5.4 

16 

2.9 

1.8 

.2 

1.1 

3.3 

1.0 

.0 

1.0 
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trails  are  also  involved  in  regular  commercial  use,  including 
Rainbow  Falls,  the  loop  to  Rich  Mountain  Tower,  and  the  loop 
to  Cataloochee  Divide.   Cataloochee  Divide  is  an  excellent 
example  of  horse  impact,  since  the  trail  is  heavily  used  by 
horses  in  the  middle  section  and  almost  not  at  all  in  the 
eastern  section.   The  middle  section  has  horse-caused,  muddy 
corduroy  and  is  very  difficult  walking,  running  erosion  class 
4  to  5 .   The  eastern  cection  is  flat  with  almost  no  mud, 
despite  similar  topography,  and  is  largely  erosion  class  1  to 
2. 

Some  sections,  largely  open  to  horses  and  moderately  used  by 
private  horse  parties,  are  not  developing  severe  problems. 
This  includes  Abrams  Creek  (2),  Tremont  (4),  Twenty  Mile  (9), 
and  Hazel  Creek  (10).   Some  of  the  more  heavily  used  horse 
trails  in  these  areas  are  surfaced  jeep  roads.   »»n  many  of  the 
others,  horse  use  is  low  to  moderate  and,  although  there  may  be 
some  tendency  towards  small  ruts,  the  trails  are  still  in  good 
condition.   In  the  case  of  a  few  trails  in  these  areas,  horse 
use  may  be  compounding  severe  water  erosion  problems   (the 
trail  from  Welsh  Ridge  into  Hazel  Creek,  for  instance),  but 
horse  use  is  not  the  primary  problem. 


24 


Vehicle  rut  is  not  as  common  as  horse  plowing  and  is  usually  a 
minor  factor  in  trail  erosion.   A  few  individual  trails,  such  as 
the  lower  end  of  Hyatt  Ridge  and  the  lower  end  of  Balsam 
Mountain,  have  had  problems  with  this  in  the  past,  but  the 
closure  of  these  to  jeeps  should  eventually  relieve  this.   In  a 
few  places,  like  Hyatt  Ridge,  the  vehicle  tracks  were  creating 
small  mudholes,  and  heavier  use  by  vehicles  would  have 
significantly  deteriorated  the  trail.   Most  unsurfaced  trails 
hold  vehicle  tracks  for  long  periods  of  time  (several  months  or 
more  if  they  are  deep  ruts) .   Vehicle  use  on  any  unsurfaced  trail 
should  certainly  be  considered  "emergency  only." 
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HOG  ROOTING 

Hog  rooting  along  trails  was  found  in  all  sections  except 
7,  14,  15,  and  16  (not  occupied,  or  invasion  areas  at  the  time 
of  the  survey).   Two  sections  had  moderately  high  amounts  of 
trail-side  rooting,  the  Appalachian  Trail  (6.5  percent)  and 
Hazel  Creek  (8.7  percent)  (Table  16).   In  both  cases,  hog 
rooting  is  locally  causing  erosion  on  the  sides  of  the  trail 
and, in  the  case  of  the  Appalachian  Trail,  hog  wallowing  may 
be  expanding  a  number  of  mudholes. 
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Table 

16. 

The 

Average 

Amount  of 

Hog  Rooting  by  Section. 

Trail 

Section 

Hog  Rooting 
at  Site 

Total  % 
Hog  Rooting 

1 

5.0 

6.5 

2 

.8 

,7 

3 

1.3 

1.4 

4 

1.5 

1.5 

5 

1.2 

2.6 

6 

1.1 

.1 

7 

.0 

.0 

8 

.3 

.1 

9 

.2 

.2 

10 

4.5 

8.7 

11 

1.8 

3.1 

12 

.2 

1.2 

13 

.1 

.1 

14 

.0 

.0 

15 

.0 

.0 

16 

.0 

.0 
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The  Relationship  of  Forest  Type  to  Trail  Condition 

Forest  type  is  one  of  the  most  important  ecological  variables 
in  the  park  and  is  strongly  related  to  trail  condition.   Of 
the  major  forest  types  in  the  park,  spruce-fir  forest  is,  by 
far,  the  most  erosion  sensitive  (Table  17) .   All  types  of 
erosion  are  more  prevalent  in  spruce-fir  than  in  other  closed 
canopy  types.   Exposed  roots  are  four  times  as  common  and 
bare  rock  is  seven  times  as  common  as  in  the  xeric  types  (oak 
and  pine  forest) .   Early  successional  types  with  an  open 
canopy  are  also  very  liable  to  erosion,  particularly  rutting. 

The  effect  of  changes  in  forest  type  on  trail  conditions  under 
equal  visitor  load  can  be  seen  quite  easily  on  trails  like 
Goshen  Prong  and  Noland  Divide.   On  Noland  Divide,  as  the  trail 
goes  from  spruce  forest  to  oak,  the  trail  improves  from  an 
erosion  class  4  to  class  2.   Goshen  Prong  has  similar  changes 
as  the  trail  grades  from  spruce  (class  4)  into  fire  cherry 
(class  3) ,  into  lower  elevation  successional  hardwoods  (class  2) 
Since  these  are  long-distance  trails  with  no  campsites,  traffic 
should  be  evenly  distributed  along  their  lengths  or  be  slightly 
greater  at  the  lower  elevations  where  the  trails  are  actually 
in  better  condition. 
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Among  the  open  sn:  -pes,  trails  on  balds  and  burn  scars 

in  far  ■  than  those  in  pastures  and  old  fields. 

i  indi-        it  I  -tting  is  still  a  problem  throughout  these 
open  types,  howev-r 

Differenc  ?een  among  the  various  successional 

Stages.   fhc  samples  rated       rgin"  had  the  worst  erosion 
ratings  (Table  19).   Exposed  roots  are  far  more  prevalent  in 
"virgin"  and  "mature"  stands  than  in  those  considered 
successional  or  ll.   This  indicates  that  the 

erosion  on  the  tx  ■  damaging  the  canopy  in  some  of  the 

most  distinctive  forest  stands  in  the  park.   Much  of  the  "virgin" 

-est  is  at  high  eleva'         m  steep  slopes,  which  nay 
account  for  part  of  the       -ence  in  damage.   The  "virgin" 
forest  in  the  largely  in  intensely  used  sections 

such  as  the  Appalachian  Trail  (1),  LeConte  (6),  Cosby  (7),  and 
Cades  Cove  (3). 

When  successional  stages  are  broken  down  by  section,  some  show 
less  difference  in  damage  than  others  (Table  20).   LeConte- 
Cosby  area  (6-7),  which  is  largely  in  fair-to-poor  condition, 
shows  less  differentiation  among  successional  groups  than  do  a 
number  of  others  such  as  Tremont-Elkmont  (4-5).   This  is 
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Among  the  open  succesional  types,  trails  on  balds  and  burn 
scars  are  in  far  worse  condition  than  those  in  pastures  and 
old  fields.   Data  indicate  that  rutting  is  still  a  problem 
throughout  these  open  types,  however. 

Differences  can  also  be  seen  among  the  various  succesional 
stages.   The  samples  rated  as  "virgin"  had  the  worst  erosion 
ratings  (Table  19).   Exposed  roots  are  far  more  prevalent  in 
"virgin"  and  "mature"  stands  than  in  those  considered 
successional  or  early  successional.   This  indicates  that  the 
erosion  on  the  trails  may  be  damaging  the  canopy  in  some  of  the 
most  distinctive  forest  stands  in  the  park.   Much  of  the  "virgin" 
forest  is  at  high  elevations  or  on  steep  slopes,  which  may 
account  for  part  of  the  difference  in  damage.   The  "virgin" 
forest  in  the  park  is  also  largely  in  intensely  used  sections 
such  as  the  Appalachian  Trail  (1),  LeConte  (6),  Cosby  (7),  and 
Cades  Cove  (3) . 

When  succesional  stages  are  broken  down  by  section,  some  show 
less  difference  in  damage  than  others.   (Table  20).   LeConte- 
Cosby  area  (6-7),  which  is  largely  in  fair  to  poor  condition, 
shows  less  differentiation  among  successional  groups  than  do  a 
number  of  others  such  as  Tremont-Elkmont  (4-5) .   This  is 
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Table  18.   The  Relationship  of  Specific  Canopy  Types  to 
Erosion  Ratings. 


Spruce-fir 

1-1  Spruce-fir 

1-2  Spruce- fir-hemlock 

1-3  Yellow  birch  (mature) 

1-4  Heath  bald 


Good 
1-2 


Erosion  Rating 


Fair 


Poor 
4-5 


53 

99 

85 

26% 

40% 

34% 

11 

16 

18 

24% 

36% 

40% 

32 

14 

10 

48% 

30% 

22% 

6 

6 

3 

40% 

40% 

20% 

Northern  Hardwoods 
2-1  Gray  beech 

2-2  Mixed  northern  hardwoods 


2-3  Successional  northern 
hardwoods 


15 

17 

21 

28% 

32% 

40% 

65 

48 

38 

43% 

32% 

25% 

26 

15 

2 

60% 

35% 

5% 

sic  Types 

3-1  Mixed  cove  hardwoods 

26 

15 

2 

60% 

35% 

5% 

3-2  Hemlock-hardwood 

125 

107 

46 

45% 

39% 

16% 

3-3  Mesic-hardwood  flats 

47 

14 

5 

71% 

21% 

8% 
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Table  18.   The  Relationship  of  Specific  Canopy  Types  to 
Erosion  Ratings  -  Cont. 

Erosion  Rating 


3-4  Successional  cove 


3-5  Mesic-sub-mesic 


3-6  Tulip  tree 


3-7  hemlock  cove 


Good 
1-2 


Fair 


Poor 
4-5 


39 

29 

7 

52% 

39% 

9% 

87 

72 

29 

47% 

38% 

15% 

47 

21 

7 

63% 

28% 

9% 

12 

8 

8 

43% 

29% 

28% 

Xeric  Types 

4-1  Mixed  sub-xeric 

4-2  Mixed  oak 

4-3  White  oak 

4-4  Mixed  oak-pine 

4-5  Mixed  pines 

4-6  White  pine 


179 

57 

22 

69% 

22% 

9% 

296 

118 

40 

65% 

26% 

9% 

19 

4 

2 

72% 

16% 

8% 

181 

68 

12 

69% 

26% 

5% 

96 

29 

7 

73% 

22% 

5% 

10 

5 

6 

47% 

24% 

29% 

Successional  Types 

5-1-2  Balds,  burn  scars 

5-3    Pastures,  old  fields 

5-4-5   Shrubs 


4 
20% 

4 

20% 

12 
60% 

12 
60% 

6 
30% 

2 
10% 

17 
52% 

9 

27% 

7 
21% 
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probably  due  both  to  the  generally  high  use  in  the  LeConte 
area  and  the  fact  that  many  of  the  trails  in  successional 
forest  around  LeConte  are  horse  trails.   The  pattern  of 
greater  damage  in  old  growth  stands  does  hold  for  the 
remainder  of  the  park.   The  forested  successional  samples 
from  the  Appalachian  Trail  (1),  for  instance,  are  in  better 
condition  than  the  virgin  samples.   The  open  grass  balds  and 
burn  scars,  however,  are  badly  rutted  and  have  poor  erosion 
ratings. 

The  amount  of  erosion  is  also  related  to  the  type  of  understory, 
Herbaceous  communities  seem  to  have  slightly  more  damage  than 
shrub-sapling  and  ericaceous  types  (Table  21) .   Since  most  of 
the  better  wild  flower  areas  in  the  park  would  fall  in  the 
"herbaceous"  category,  it  is  important  to  note  that  more  of 
these  samples  received  poor  erosion  ratings.   The  somewhat 
poorer  conditions  of  samples  from  herbaceous  understory  is 
also  noticeable  in  the  individual  types  shown  in  Table  22. 
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Table  21.   The  Relationship  of  Major  Understory  Types  to 
Erosion  Rating. 


Erosion  Rating 


Shrub-sapling 
seedling 


199 

25% 


269 
33% 


239 


30% 


72 
9% 


24 


3% 


Ericaceous 


Herbaceous 


274 

24% 

414 
35% 

370 
31% 

127 
11% 

10 

1% 

101 
14% 

269 
36% 

223 

30% 

113 
15% 

35 
5% 

Chi-square  =  70.8  with  8  d.  f, 


p  >  .0001 
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Table  22.   The  Relationship  of  Specific  Understory  Types 
to  Erosion  Rating 

Erosion  Rating 


Herb   Understory 

Spruce-fir  and  heath  balds 

Brarable-sedge-herb 

Vacciniun 

Spruce-fir  seedling 

Rhododendron 

Herb 


Good 
1-2 


Fair 


Poor 
4-5 


32 

36 

14 

39% 

44% 

17% 

11 

12 

9 

34% 

38% 

28% 

2 

7 

12 

10% 

33% 

57% 

41 

39 

27 

38% 

36% 

25% 

30 

34 

39 

29% 

34% 

37% 

2 

13 

15 

7% 

43% 

50% 

Mesic-submesic 


Mesic  herbs 


Submesic 


Rhododendron 


Dog  hobble 


Hemlock  shrub 


177 

121 

67 

48% 

33% 

18% 

67 

29 

23 

57% 

25% 

18% 

219 

165 

80 

47% 

36% 

17% 

14 

12 

3 

48% 

41% 

10% 

60 

54 

7 

50% 

45% 

6% 
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Table  22.   The  Relationship  of  Specific  Understory  Types 
to  Erosion  Rating  -  Cont. 

Erosion  Rating 


Good 
1-2 


Fair 


Poor 
4-5 


Sapling 


131 

56% 


74 
32% 


29 

11% 


Xeric 


Vaccinium 


Sapling 


Laurel 


Rhododendron-Laurel 


Rhododendron 


Xeric  herbs 


112 

27 

10 

75% 

18% 

6% 

234 

59 

25 

74% 

19% 

8% 

126 

40 

14 

74% 

19% 

7% 

113 

80 

10 

56% 

39% 

5% 

62 

34 

10 

57% 

32% 

9% 

73 

34 

15 

61% 

27% 

12% 

Open 

Grass  sedge 

Bramble-shrub 


21 

5 

7 

63% 

15% 

21% 

13 

12 

11 

36% 

33% 

31% 
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The  Relationship  of  Physical  Environment  and  Trail  Construction 
to  Trail  Condition 

As  one  would  suspect,  several  environmental  factors  are 
related  to  trail  condition.   Probably  the  most  important  of 
these  is  the  slope  of  the  trail,  which  has  a  correlation  of 
.209  to  erosion  rating  and  high  correlations  to  rut  (.181), 
rock  (.183),  and  exposed  roots  (.292)  (Tables  23  and  24). 
Slope  of  the  environment  has  somewhat  lower  correlations 
than  slope  of  the  trail,  with  the  exception  of  bank  erosion 
(.195).   Slope  of  the  environment  has  significant  negative 
correlation  to  rut  (-.049)  and  water  erosion  (-.066).   Trail 
angle  with  the  slope  (the  difference  between  the  trail 
aspect  and  the  slope  aspect  (0  -  90  )  has  a  significant 
correlation  to  all  types  of  erosion  except  bare  rock.   These 
correlations  are  all  negative  (like  exposed  roots,  -.116) 
except  for  bank  erosion  (.092).   In  general,  low  trail 
angles  (0   -  10°)  have  the  worst  erosion  ratings.   Elevation 
has  strong  positive  correlations  with  several  types  of 
erosion,  particularly  rock  (.294),  roots  (.300),  and  water 
(.190).   This  is  partially  a  function  of  forest 
type,  but  may  also  be  related  to  higher  rainfall  and  shallower 
soils  on  high  ridges.   These  relationships  also  provide 
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significant  Chi-square  tests  when  the  information  is  blocked 
into  groups.   Tables  25  through  29  show  a  few  examples  and 
also  show  the  percentages. 

Some  of  these  environmental  factors  are  correlated  to  each 
other  (Table  30) .   Slope  of  the  trail  and  slope  of  the 
environment  and  trail  angle  are  all  related  to  each  other. 
Elevation,  ironically,  is  only  mildly  related  to  the  slope  of 
the  trail,  and  showed  no  significant  correlation  to  the  slope 
of  the  environment.   This  implies  that  the  greater  erosion  at 
higher  elevations  has  little  relationship  to  steeper  slopes 
and  is  probably  not  due  to  steeper  trails.   Different  types  of 
erosion  are  also  related  to  each  other  and  tend  to  co-occur 
(Table  31  ).   Rock,  roots,  water,  and  rut  are  all  closely 
related,  rock  and  rut  having  the  strongest  correlation  (.340). 
Bank  erosion  and  mud  have  weaker  correlations  to  the  other 
types. 

Erosion  measurements  are  not  all  equally  correlated  to  erosion 
ratings.   The  ratings  done  in  the  field  (erosion  and  overall) 
emphasized  water  erosion,  with  roots,  rut,  and  rocks  next  in 
importance.   The  computer  erosion  rating  is  somewhat  more 
closely  correlated  to  mud  and  bank  erosion  (Table  32).   Erosion 
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Table  25.   The  Relationship  of  Erosion  Rating  to  Trail  Angle 
with  the  Slope 


Trail  Angle 
<10° 


>10°  <  80° 


>80' 


Erosion  Rating 


1 

2 

3 

4 

5 

127 

187 

212 

113 

36 

22% 

19% 

24% 

32% 

44% 

84 

358 

349 

127 

20 

32% 

36% 

39% 

37% 

25% 

71 

446 

327 

104 

25 

47% 

45% 

36% 

30% 

31% 

(Column  percentages) 


Chi-square  =  70.56  with  8  d.f.      p  >  .0001 
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Table  26.  Relationship  of  Trail  Angle  to  Exposed  Roots 


Expos 

ed 

Roots 

Trail  Angle 

0 

<5% 

£15% 

<30% 

£50% 

>50% 

<10° 

310 

150 

103 

56 

27 

29 

22% 

23% 

24% 

25% 

30% 

45% 

>10°  <  80°         486      234     159      97      40      22 

34%      36%     37%     42%     44%     34% 


>80°  634      267     160      75      24      13 

44%      41%     37%     32%     26%     20% 


(Column  percentages) 


Chi-square  =  43.2  with  10  d.  f.      p  =  .0001 
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Table    27.      The   Relationship   of  Mud    to   Trail  Angle 


Percentage  of  Mud 

Trail  Angle 

0 

<5% 

<15% 

-30% 

-50% 

>50% 

110° 

432 

116 

63 

18 

22 

24 

22% 

21% 

31% 

19% 

33% 

45% 

>10°    >80° 


677 

203 

77 

40 

23 

18 

35% 

37% 

38% 

43% 

34% 

34% 

>80° 


812 

231 

62 

35 

22 

11 

42% 

42% 

31% 

38% 

33% 

21% 

(Column  percentages) 
Chi-square  =   36.1  with   10   d.    f.  p        .0001 
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Table  28.    The  Relationahlp  of  Trail  Slope  to  Rut 


Percentage  of 

Rut 

Slope 

0 

15 

115 

130 

130 

0° 

179 

66% 

32 
12% 

23 

9% 

18 
7% 

18 
6% 

>0°    3°       801      147        84       59       41 
71%      13%        7%       5%       4% 


>3°    6°       524      131       93       64       69 
60%      15%       11%       7%       8% 


>6°    10°      180       72        74       62       74 
39%      16%       16%      13%      16% 


>10° 


62 

15 

16 

16 

32 

44% 

11% 

11% 

11% 

23% 

(Row  percentages) 
Chi-square  =  232.9  with  20  d.  f.      p  >  .0001 
(5  and  6  Columns  summed  in  above  table) 
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Table  29.   The  Relationship  of  Elevation  to  Erosion  Rating 

Erosion  Rating 
Elevation 

<2000' 


1-2 

3 

A- 5 

227 
70% 

120 

25% 

18 
4% 

<3000"  518  263  102 

59%  30%  11% 


<4000'  443  199  78 

56%  32%  12% 


<5000'  258  159  82 

52%  32%  16% 


>5000  126  147  147 

30%  35%  35% 


(Row  percentages) 
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ratings,  of  course,  are  all  strongly  correlated  to  each 
other  (Table  33  ) . 

Looking  at  two  factors  at  once  shows  how  choices  made  during 
trail  construction  may  compound  erosion  problems.   High  trail 
slopes  and  low  trail  angles  are  both  associated  with  erosion 
problems.   Table  34  shows  the  effects  of  a  steep  slope  and  a  low 
angle  together.   Forty-five  percent  of  the  trail  samples  with 
<^  10  angle  and  >  10  slope  were  in  the  poorest  erosion 
classes.   Although  steep  slopes  are  also  related  to  an  increase 
in  erosion  on  trails  with  angles  >  80  ,  the  effect  of  steep 
grades  is  more  marked  at  lower  trail  angles. 

This  sort  of  relationship  also  occurs  with  canopy  type. 
Northern  hardwoods  and  open  successional  vegetation,  for 
instance,  have  a  large  percentage  of  trails  with  low  angles 
(Table  35  )• 

In  both  cases  this  may  be  encouraging  rutting,  a  severe 
problem  in  open  successional  areas.   On  some  burn  scars  and 
grass  balds  the  trails  have  been  laid  straight  along  the 
ridge  top  in  the  vegetation  type  most  sensitive  to  the  type 
of  damage  low  trail  angle  encourages.   Trail  slope  also  is 


62 


o  w 


M 

<u 

(3 

4-1 

o 

CO 

cn 

3 

•H 

CT. 

r-~ 

a 

en 

vO 

v£> 

e 

O 

• 

o 

h 

CO 

00 

c 

•H 
4-1 


oo 


o 
M 

•H 
> 
3 

w 


CO 

3 
o 

•H 
•U 

ctJ 

a) 

M 
M 
O 

u 


CO 


J3 


3 

O 

•H 

CO 

o 

u 

w 

M 

3 

H 

a> 

O 

.H 

4J 

•H 

CO 

3 

CO 

l-i 

a. 

o 

£> 

a 

£ 

o 

C_> 

o 


A 


63 


Table  34  .   The  Relationship  of  Erosion  Class  to  Trail  Slope 
and  Trail  Angle __ 

Erosion  Class 


Trail  Angle 
<  10° 


Trail  Slope 

1-2 

3 

4-5 

0° 

50 

20 

10 

13% 

25% 

13% 

<  3° 

138 

70 

89 

56% 

28% 

16% 

<  6° 

68 

59 

47 

39% 

34% 

26% 

<;iQ° 

40 

49 

27 

26% 

42% 

24% 

<10° 

18 

14 

26 

31% 

24% 

45% 

U° 

91 

27 

9 

62% 

21% 

7% 

<    3° 

363 

120 

44 

69% 

23% 

8% 

Trail  Angle 

>  80° 

<10° 

<10° 

<  6°        179      117      44 
53%      34%     13% 


73       50      24 

50%      34%     16% 


10       13      6 

34%      45%      4% 
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Table  35.  The  Relationship  of  Canopy  Type  to  Trail  Angle 


Trail  Angle 

Canopy  Type 
Spruce-fir 

<10° 

82 
23% 

>10  .>  80° 

128 
36% 

>80° 

145 

40% 

Northern  Hardwood       82  91  75 

33%  37%  30% 


Mesic  Hardwood         243  406  408 

23%  38%  39% 


Xeric  232  397  524 

20%  34%  46% 


Open  Successional        36  16  21 

49%  22%  29% 


Chi-square  =  59.58  with  8  d.  f.     p  >  .0001 
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not  the  same  in  all  canopy  types.   Spruce-fir  forest  has 
more  0°  trail  slopes  and  more  >  6   than  other  vegetation 
types.   Again,  this  type  of  trail  placement  may  be 
encouraging  problems,  particularly  mud  on  the  flats  (Table 
36  ). 

A  final  maintenance  factor  to  look  at  is  the  type  of  trail  - 
foot  and  horse  trails  versus  former  jeep  roads.   Table  37 
shows  the  relationship  of  the  type  of  trail  and  the  slope  to 
the  erosion  class.   At  0  slope,  former  jeep  roads  are 
generally  in  better  condition;  in  the  >  0°  <_  6°   class  a  large 
percentage  of  foot  and  horse  trails  are  in  the  poorest  class; 
but  at  >  6  slope  the  poorest  class  is  24  percent  of  the 
trail  samples  and  22  percent  of  the  former  jeep  road  samples. 
The  same  type  of  pattern  may  be  seen  in  Table  38  ,  where 
elevation  and  type  of  trail  are  related  to  erosion  class. 
The  former  jeep  roads  at  the  higher  elevations  fare  little 
better  than  the  foot  and  horse  trails.   In  most  topographic 
positions,  the  former  jeep  trails  are  having  erosion  problems 
equal  to  those  of  the  foot  and  horse  trails,  so  it  is 
incorrect  to  assume  that  their  presence  was  improving  the 
erosion  situation  in  the  backcountry .   If  access  is  a  critical 
factor  controlling  erosion,  then  jeep  roads  should  be  in  better 
condition  than  the  less  accessible  trails. 
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Table  36.   Relationship  of  Canopy  Type  to  Trail  Slope 


Slope 

Canopy  Type 

0° 

55 
15% 

<3° 

<6° 

<10° 

69 
19% 

>1Q° 

Spruce-fir 

101 
28% 

1Q9 
31% 

21 
6% 

Northern  Hardwood   20       86      91      39       12 

8%      35%     37%     16%       5% 


Mesic  Types        243      406     333     184       61 

9%      41%     29%     16%       5% 


Xeric  Types        105      470     333     184       61 

9%      41%     29      16%       5% 


Open  Successional   10       36      20       6        1 

14%      49%     27%      8%       1% 


Chi-square  =  49.34  with  16  d.  f.     p  >  .0001 
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Table  37.   The  Relationship  of  Slope  and  Type  of  Trail 
to  Erosion  Class 


Slope  of 

Type  of 

the  Trail 

Trail 
Maintained 

1-2 
123 

3 

4-5 

0° 

42 

32 

trail 

66% 

22% 

12% 

Jeep  road 

57 

10 

1 

84% 

15% 

1% 

>0°  <  3C 


Maintained 

446 

171 

79 

trail 

61% 

28% 

11% 

Jeep  road 

220 

101 

42 

60% 

28% 

12% 

>3°  <  6( 


Maintained 

278 

200 

117 

trail 

46% 

34% 

20% 

Jeep  road 

112 

108 

25 

46% 

44% 

10% 

>6l 


Maintained 

134 

153 

92 

trail 

36% 

40% 

24% 

Jeep  road 

53 

38 

25 

46% 

33% 

22% 
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Table  38  .   The  Relationship  of  Elevation  and  Type  of  Trail 
to  Erosion  Class 


Elevation 

in  Feet      Type  of  Trail 


<  2000 


Maintained  trail 


Jeep  road 


Erosion  Rating 


1-2 


147 

48 

72% 

24% 

105 

50 

64% 

31% 

4-5 


4% 

8 

5% 


<  3000 


Maintained  trail 


Jeep  road 


276 

147 

57 

57% 

31% 

12% 

199 

94 

40 

59% 

28% 

12% 

<  4000 


Maintained  trail 


Jeep  road 


237 

130 

56% 

31% 

73 

56 

50% 

37% 

56 

13% 

20 
13% 


<  5000 


Maintained  trail 


Jeep  road 


210 

115 

54% 

29% 

44 

40 

47% 

43% 

64 
17% 

9 
10% 


>  5000 


Maintained  trail 


Jeep  road 


109 

126 

123 

30% 

35% 

34% 

17 

17 

16 

34% 

34% 

32% 
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Table  39. 


Average  Measurements  Environment  of  Trails  by  Section. 


All  trails  and  roads 


Maintained  trails 


Trail 
Section 

Elevation 

Slope 
Trail 

Slope 
Environ. 

Elevation 

Slope 
Trail 

Slope 
Environ. 

1 

4930 

4.6 

15.4 

5140 

4.5 

14.5 

2 

1760 

3.7 

17.7 

1830 

3.8 

24.4 

3 

2680 

4.1 

13.4 

2700 

4.0 

14.8 

4 

3050 

4.2 

20.1 

2980 

4.3 

20.0 

5 

3280 

5.0 

16.7 

3400 

4.6 

18.7 

6 

3280 

6.2 

18.9 

3810 

5.6 

20.2 

7 

3050 

5.8 

18.2 

3110 

5.2 

19.6 

8 

2410 

3.7 

22.8 

2300 

3.4 

23.5 

9 

2780 

3.2 

13.4 

3060 

3.4 

15.6 

10 

2870 

4.0 

19.0 

3520 

3.8 

17.9 

11 

3250 

3.9 

18.3 

3660 

4.3 

19.3 

12 

3380 

3.6 

18.1 

3780 

3.3 

18.1 

13 

3700 

3.6 

17.8 

3930 

3.6 

19.6 

14 

4770 

4.3 

13.5 

4580 

3.7 

15.5 

15 

4040 

4.0 

15.7 

4200 

4.2 

15.9 

16 

3750 

3.6 

21.2 

4050 

3.8 

20.6 
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The  Relationship  between  Campsite  Damage  and  Trail  Erosion. 

One  might  assume  that  poor  sections  in  terms  of  trail  erosion 

would  also  be  poor  sections  in  terms  of  campsite  damage.   This 

is  generally  true,  but  there  are  a  few  exceptions.   Table  40 

shows  a  series  of  the  more  important  damage  values  for  campsites 

and  trails  by  section.   Two  areas,  the  Appalachian  Trail  (1) 

and  Cades  Cove  (3) ,  rate  consistently  in  the  worst  classes  for 

damage;  and  four  sections  -  Ab rams  Creek  (2),  Tremont  (4), 

Boundary  Trail  (8) ,  and  Deep  Creek  (12)  -  were  always  ranked 

10  or  below,  indicating  consistently  good  conditions.  Twenty 

Mile  (9)  is  also  generally  low  ranked  for  damage,  except  bare 

soil,  where  it  falls  in  the  middle.  Heintooga  (14)  and 

Elkmont  (5)  have  fair  trails  and  fair  campsites.   The  trails 

in  LeConte  area  (6)  and  Cosby  area  (7)  are  poor,  but  the  total 

amount  of  campsite  damage  is  not  relatively  as  great.   Heavy 

day -hiker  use  in  these  areas  has  discouraged  the  park  from 

adding  campsites.   Because  of  trail  conditions,  it  might  be 

best  to  continue  to  limit  camping  in  these  sections  to  a  bare  minimum. 

(Note  that  most  of  the  sites  in  Cosby  section  were  new  at  the 

time  of  the  survey.)   Smokemont  (13),  on  the  other  hand,  has 

trails  in  fair- to-good  condition,  but  large  campsites  with 

bear  problems.   A  park  manager  has  several  alternatives  in  this 

case.   One  is  to  encourage  day  hiking;  another  is  to  disperse 
camping  farther. 
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Hazel  Creek  (10)  trails  are  in  good  condition  but  the 
campsites  have  bare  soil  problems.   Adding  day  hikers  is  not  an 
alternative,  but  adding  and/or  moving  campsites  is  a  good 
possibility.   In  Forney  Creek  area  the  trails  are  fair  and 
there  is  a  high  density  of  campsite  damage.   Redistributing 
backpackers  from  this  area  to  others  such  as  Deep  Creek  is 
a  management  alternative  which  would  provide  relief  for  both 
trails  and  campsites.   Cataloochee  has  poor  trails  and  fair- 
to-good  campsites.   As  long  as  the  horse  use  in  this  area  is 
high,  this  will  probably  continue  to  be  the  case.  Here  the 
manager  has  to  balance  horse  use  against  the  other  types. 
Addition  of  backpackers  and  campsites  is  presently  limited  by 
trail  rather  than  by  campsite  conditions.   Big  Creek  CL6) 
has  trails  in  fair  condition,  but  the  campsites  are  very  large. 
Again,  day  use  could  be  further  encouraged  or  camping  could  be 
dispersed  or  relocated. 

When  making  management  decisions  concerning  campsite  location 
and  visitor  density,  it  is  important  to  consider  both  trail  and 
campsite  conditions.   Variations  in  the  type  of  visitation  (horse 
versus  foot  or  overnight  versus  day)  and  in  maintenance  and 
physical  environmental  factors  may  mean  the  trails  are  in  good 
condition  and  the  campsites  in  poor  condition,  or  vice  versa. 
Because  of  high  visitation,  it  is  becoming  increasingly  important 
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to  discriminate  usage  groups  and  to  try  to  control  the  patterns 
of  use.   This  can  be  done  by  campsite  placement,  limiting  access, 
encouraging  day  hiking,  etc.   The  state  of  a  whole  section, 
including  trails  adjoining  an  area,  should  be  considered  before 
any  changes  are  made. 
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decreasing  access  to  higher  elevation  areas  (decreasing  campsite 
numbers  or  sizes,  increasing  walking  distance  by  closing  gravel 
access  roads,  etc.)* 

A  second  pattern  of  backpacking  use  and,  certainly  one  of  day 
hiker  use,  is  the  strong  concentration  of  visitation  in  certain 
sections  like  the  Appalachian  Trail  and  LeConte.   Although  a 
completely  even  dispersal  of  use  on  the  trails  throughout  the 
park  is  neither  possible  nor  desirable,  increases  in  some  little- 
used  sections  would  be  a  substantial  help  in  keeping  the  trail 
free  of  brush  (the  Boundary  Trail  for  instance).   A  small 
reduction  in  traffic  might  not  greatly  help  the  poorest  trails 
but,  in  the  case  of  trails  that  are  in  fair  condition  and  still 
deteriorating,  a  reduction  might  help  prevent  expensive 
maintenance.   Backpackers  can  be  more  easily  directed  than  day 
hikers,  and  if  a  small  increase  in  use  is  desired,  they  are  the 
group  most  easily  rerouted  into  the  section. 

The  data  presented  here  indicates  that  between  15  percent  and  20 
percent  of  the  trail  mileage  in  the  park  is  in  poor  condition 
(110  to  150  miles  of  trail)  and  that  only  15  percent  to  20 
percent  is  in  excellent  condition.   About  half  the  trails 
investigated  have  some  sort  of  moderate-to-severe  erosion 
problem.   Probably  very  little  can  be  done  to  improve  this 
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situation  without  upgrading  backcountry  maintenance.   Water 
erosion  alone  (an  estimated  15  percent  of  the  trail  surface  in 
the  park  affected)  requires  the  addition  of  numerous  water  bars, 
a  time  consuming  and  costly  type  of  maintenance.   Some 
redistribution  of  visitation  may  help,  but  the  severely  damaged 
areas  like  LeConte  and  the  Appalachian  Trail  need  special 
attention  just  to  bring  chronic  problems  under  control. 

A  mixed  strategy  aimed  both  at  controlling  visitation  and 
increasing  maintenance  should  be  pursued.   Doing  one  without  the 
other  will  just  waste  time  and  money.   Rerouting  trail  sections 
may  help  in  some  severe  cases,  but  again,  visitation  must  be 
balanced  and  maintenance  be  adequate  or  the  new  section  will  end 
up  in  poor  condition  also.   There  are  a  number  of  places  in  the 
park  where  a  shift  in  numbers  or  types  of  visitors  or  an 
appropriate  change  in  maintenance  would  control  the  present 
problems  without  major  rerouting. 

On  a  sectional  basis,  steep  slopes  could  be  blamed  for  some 
erosion  problems.   LeConte  (6)  and  Cosby  (7)  both  have  steeper 
trails  on  the  average  than  the  rest  of  the  park.   This  is 
probably  compounding  problems  with  forest  type  and  visitation 
(Table  39).   It  is  notable,  however,  that  the  section  with  the 
steepest  reported  average  slope  of  the  environment  is  the 
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Boundary  Trail  (8),  which  is  in  good  condition  but  does  have 
bank  erosion  problems. 

The  worst  sections  in  the  park  have  a  variety  of  average 
elevations  from  4930  feet  (1)  to  3280  feet  (6)  to  2680  feet  (3). 
Although  the  better  sections  like  2,  8,  and  9  tend  to  be  low, 
elevation  should  again  be  considered  a  compounding  factor  rather 
than  one  of  primary  importance  in  the  conditions  of  the  section. 
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APPENDIX 

Individual  problem  areas  and  the  average  widths,  depths, 
percentage  erosion,  and  erosion  ratings  by  trail. 

The  following  appendix  includes  maps  of  the  sections  and 
tables  of  average  values  for  trails  in  a  section.   There 
is  also  a  short  written  description  of  the  areas  having  the 
most  problems. 
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Section  1  -  The  Appalachian  Trail. 

The  worst  sections  of  this  long-distance  trail  are  those  in  the 
middle,  particularly  around  Clingman's  Dome  and  Thunderhead. 
The  trail  improves  at  either  end  but  is  nowhere  in  better  than 
fair  condition.   Rut  and  mud  damage  is  very  high  around  the  Dome, 
and  rut  is  important  op  the  stretch  between  Derick  and  Silers. 
Exposed  roots  are.  a  severe  problem  throughout. 

This  whole  trail  is  in  such  poor  condition  that  a  look  at  the 
individual  sections  on  the  table  following  is  necessary  to 
distinguish  the  most  severe  problem  areas. 
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SECTION   2   -  ABRAMS   CREEK 
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Section  2  -  Abrams  Creek. 

The  poorest  trail  in  the  Abrams  Creek  area  is  the  one  from 
Cades  Cove  to  Abrams  Fall  and  Hannah  Mountain.   The  trail  is 
very  worn  and  has  a  high  percentage  of  exposed  rock.   Beard 
Cane  (201)  has  some  problems  with  rut  and  mud,  and  the  lower 
end  of  Rabbit  Creek  Road  (213)  has  severe  water  erosion 
problems  and  a  large  eroded  area.   The  remainder  of  this 
section  is  in  good  to  fair  condition,  and  moderate 
maintenance  to  control  water  and  bank  erosion  should  suffice. 

NOTE:   The  ford  on  Ahrams  Creek  is  impossible  at  high  water 
and  should  be  bridged  if  possible.   Connecting  the  Boundary 
Trail  (801)  to  201  would  improve  traffic  flow  through  trails 
which  can  sustain  increased  use. 
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SECTION  3   -  CADES   COVE 
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Section  3  -  Cades  Gove 

Cades  Cove  section  has  a  number  of  poor  trails  and  has  very 
heavy  use  in  some  areas.   The  loop  to  Rich  Mountain  Tower  has 
mud,  rut,  and  water  erosion  on  the  lower  sections  (Crooked  Arm 
(304),  the  trail  (302)  from  Indian  Gap  Road  to  the  John  Oliver 
cabin,  and  the  lower  connecting  trails  to  the  stables) .   Upper 
Bote  Mountain  (314)  has  problems  with  water  erosion,  mud,  and 
horse  plow.   Anthony  Creek  Road  (315)  has  some  problems  with 
horse  plow  and  water  erosion.   The  trail  (316)  to  Russell  Field 
(Ledbetter  Ridge)  has  mud,  water  erosion,  and  horse  plowing. 
The  trail  (322)  across  Gregory  Bald  is  badly  rutted,  and  there 
are  severe  problems  with  water  erosion  in  the  vicinity  of  Sheep 
Pen  Gap. 

Good  trails  include  301,  306,  307,  308,  and  310. 
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SECTION  A  -  TREMONT 
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Section  4  -  Tremont 

Most  of  the  trails  in  this  area  are  in  fair  to  good  condition. 
Mild  water  erosion  is  affecting  the  surfaces  somewhat  throughout 
the  area.   The  trail  (409)  approaching  Jakes  Gap  from  Tremont 
Road,  and  the  trail  to  Blanket  Mountain  (415)  both  have  water 
erosion  and  exposed  roots.   The  trail  (408)  to  Derrick  Knob 
also  is  approaching  capacity  of  use,  but  has  no  exceptionally 
severe  problems. 
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SECTION  5  -  ELKMONT 
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Section  5  -  Elkmont 

Most  of  the  problem  areas  in  Elkmont  section  are  in  the  Chimney 
Tops  area,  which  is  largely  spruce-fir  forest.   The  upper  end  of 
Goshen  Prong  trail  (578)  is  water  eroded,  rutted,  and  has  a 
problem  with  exposed  roots.   The  trail  to  Chimney  Tops   (523)  and 
the  old  Indian  Gap  Road  (524)  have  water  erosion,  widening,  and 
other  typical  high  elevation,  high  use  problems.   The  manway  from 
Chimney  Tops  to  Sugarlands  Mountain  (522)  is  one  of  the  worst 
sections  of  trail  in  the  park.   It  is  muddy  and  the  surface  is 
water  eroded  with  a  few  exposed  tree  roots. 

Sugarlands  Mountain  (506,  507),  Fish  Camp  Prong  (519),  and  the 
recently  closed  road  (520)  are  the  best  trails  in  the  section. 
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Section  6  -  LeConte 

The  LeConte  section  is  one  of  the  worst  in  the  park  and  has  very 
few  maintained  trails  in  good  condition.   (Note  on  the  erosion 
and  overall  ratings  that  Jim  Graves  surveyed  most  of  this 
section  and  tended  to  overrate  relative  to  the  other  surveyors.) 

Both  systems  of  low  elevation  horse  trails,  around  McCarter's 
stables  and  around  Dudley  Creek,  have  large  percentages  of  mud, 
rut,  and  horse  plow  and  require  intensive  maintenance.   This 
includes  the  horse  trails  (616,  617,  and  618)  around  Roaring 
Fork  Nature  Trail. 

Upper  Trillium  Gap  trail  (633)  is  muddy  and  rutted,  and  the  lower 
end  also  has  problem  areas.   Both  Rainbow  Falls  foot  and  Rainbow 
Ealls  horse  trails  (635,  636)  have  problems  with  mud,  rut,  and 
exposed  roots;  the  horse  trail  is  one  of  the  worst  in  the  park. 
Alum  Cave  (639,640)  has  problems  with  bank  erosion  related  to 
heavy  use  and  is  down  to  bedrock.   The  native  trails,  Buckeye 
(648)  and  Big  Locust  (647) ,  both  are  badly  rutted  and  have  large 
areas  of  exposed  roots.   The  trail  to  Ramsey  Cascades  (665)  is 
rutted  and  has  exposed  roots  and  rock. 
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Most  of  the  remaining  trails  in  the  LeConte  section,  with  the 
exception  of  some  of  the  manways,  are  close  to  carrying 
capacity  in  terms  of  width  or  depth  or  are  suffering  mild 
surface  erosion. 
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SECTION  7  -  COSBY 
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Section  7  -  Cosby 

Cosby,  like  LeConte,  tends  to  be  in  fair  to  poor  condition. 
The  trail  through  Albright  Grove  (704)  has  moderate  problems 
with  rut  and  tree  roots,  as  does  Maddron  Bald  Trail  (703). 
The  trail  (707)  from  Henwallow  Falls  to  Cosby  Campground  has 
surface  erosion,  bank  erosion,  and  exposed  roots.   The  trail 
from  Inadu  Knob  to  Cosby  (711)  has  ruts  and  exposed  roots. 
The  trail  near  Inadu  is  in  spruce-fir  and  is  erosion  sensitive. 
The  low  elevation  horse  trails  have  problems  with  mud  and  rutting. 
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Section  8  -  The  Boundary  Trail 

The  Boundary  Trail  is  in  good  condition  throughout.   Bank 
erosion  is  the  only  major  problem,  and  it  is  worst  near  Rich 
Mountain  Tower  (804) .   There  are  some  ruts  and  exposed  roots  in 
the  Cove  Mountain  area  (809),  with  these  two  sections  probably 
the  only  ones  near  carrying  capacity. 
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SECTION  9  -  TWENTY  MILE 


Gregory  Bald 
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Section  9  -  Twenty  Mile 

The  only  trail  in  the  Twenty  Mile  area  with  really  severe 
erosion  problems  is  906,  the  former  jeep  road  to  Shuckstack 
Firetower.   The  surface  is  water  eroded  and  rutted.   Careful 
attempts  to  keep  up  with  water  erosion  in  this  section  should 
keep  most  of  the  trails  in  good  condition. 
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Section  10  -  Hazel  Creek 

Section  10  is  also  in  good-to-fair  condition.   The  worst  trail 
in  the  area  is  the  former  jeep  road  (1011)  from  Hazel  Creek  to 
High  Rocks.   The  trail  is  water  eroded,  rutted,  muddy,  and  has 
much  exposed  rock.   The  creek  runs  in  the  trail,  implying  that 
proper  maintenance  in  its  present  position  on  the  slope  may  be 
impossible.   The  upper  end  of  Hazel  Creek  Trail  (1006)  is  very 
steep  and  already  has  problems  with  water  erosion.   The  Lake 
Trail  (1013)  is  in  generally  good  condition,  but  some  stretches 
are  badly  routed  and  need  to  be  moved  before  a  trail  cut  is 
made  and  traffic  is  increased. 
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SECTION  11  -  FORNEY  CREEK 
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Section  11  -  Forney  Creek 

Forney  Creek  section  has  several  problem  areas.   The  trail  to 
Andrews  Bald  (the  upper  end  of  1104)  is  one  of  the  worst  in  the 
park.   It  is  deeply  rutted  and  has  mudholes  and  exposed  roots. 
It  is  also  badly  widened  in  places.   Conditions  improve  below 
the  bald  but  there  is  still  some  water  erosion.   Forney  Creek 
Trail  (1102)  is  also  water-eroded  at  the  upper  end.   The  horse 
trail  cutoffs  are  steep  in  places  and,  although  new,  are 
developing  local  problems  with  rut  and  mud.   The  upper  end  of 
Noland  Creek  Trail  (1109)  is  very  muddy  and  there  are  problems 
with  drainage.   The  Lake  Trail  (1112)  is  generally  in  good 
condition,  but  there  are  local  problems  with  horse  plow  and  water 
erosion,  especially  near  Forney  Creek.   The  horse  cutoff  (113) 
is  rutting  on  steeper  slopes.   The  trail  to  High  Rocks  (1101) 
has  problems  with  rut  and  horse  plow,  particularly  at  the  steep 
upper  end. 
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SECTION  12  -  DEEP  CREEK 
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Section  12  -  Deep  Creek 

Many  of  the  trails  in  Deep  Creek  section  are  in  good  condition, 
although  Deep  Creek  Trail  itself  Q.202,  1203,  1204)  is  having 
problems  with  water  erosion,  mud,  and  exposed  roots.   The 
trail  through  Cooper  Creek  drainage  (1218)  is  also  having 
problems  with  water  causing  rut  and  mud,  as  is  Mingus  Creek 
Trail  (1220) .   The  unfinished  motor  nature  trail  (1227)  has 
bank  erosion  and  is  beginning  to  slump  in  a  few  places. 
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Section  13  -  Smokemont 

The  Smokemont  section  tends  to  have  erosion  problems  in  the 
steeper  sections  near  the  ridge  tops.   Richland  Mountain  Trail 
(1304)  has  water  erosion  and  rutting,  as  does  the  upper  end  of 
Tawaha  Creek  (1306) .   A  section  of  the  trail  to  Kephart  Shelter 
(1303)  is  water  eroded  and  has  exposed  rock.   Some  of  the  lower 
elevation  trails  which  are  used  primarily  by  horses  (1312, 
1313,  1314)  have  problems  with  mud,  rut,  and  bank  erosion. 
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SECTION  14  -  HEINTOOGA 
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Section  14  -  Heintooga 

Heintooga  section  has  a  large  area  of  spruce-fir  forest  which 
influences  conditions  even  on  moderately  used  trails.   The  trail 
from  Tricorner  to  Hyatt  Bald  (.1406)  is  the  worst  of  the  longer 
trails  in  the  section.   It  has  large  amounts  of  mud,  rut,  and 
tree  roots,  especially  in  the  sections  that  run  along  the  ridge 
top.   Balsam  Mountain  (1408)  also  has  local  areas  of  mud,  rut, 
and  roots.   Both  trails  should  be  considered  difficult  to 
maintain.   The  jeep  trail  from  Heintooga  Road  to  Hyatt  Ridge 
(1402)  is  water  eroded  and  has  much  bare  rock.   The  short  trails 
near  Balsam  Mountain  Campground  are  erosion  sensitive  and  rutted 
on  the  steeper  sections. 
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SECTION  15  -  CATALOOCHEE 
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Section  15  -  Cataloochee 

A  substantial  portion  of  the  trails  in  Cataloochee  area  have 
problems  with  mud  and  horse  plowing.   Probably  the  worst  is  the 
middle  section  of  Cataloochee  Divide  (1511).   A  number  of  others, 
including  1516,  1513,  1515,  1519,  1501,  and  1506  fall  into  this 
category.   The  trail  to  Spruce  Mountain  Tower  (1507)  has  both 
typical  spruce-fir  problems  with  mud,  roots,  and  rut,  and  evidence 
of  horse  damage,  as  does  1508.   Only  two  of  the  21  trails  in  this 
section  had  all  their  erosion  ratings  above  3.0.   Of  the  sections 
on  the  North  Carolina  side  of  the  park,  Cataloochee  has  the  most 
problem  trails  and  needs  the  most  attention  from  management. 
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SECTION  16  -  BIG  CREEK 
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Section  16  -  Big  Creek 

The  most  eroded  trail  in  the  Big  Creek  area  is  the  trail  between 
Mount  Sterling  and  Pretty  Hollow  Gap  (1607) ,  which  has 
uncontrolled  water  erosion,  mud,  and  exposed  roots.   The  trail 
to  Low  Gap  (1603)  and  Swallow  Fork  Trail  (1605)  both  are 
water  eroded,  and  Swallow  Fork  has  a  number  of  mudholes. 
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